Spina Bifida as a Pwdiatric Problem When a child presents multiple problems it is best if he can be looked after as a whole by a pxediatrician who co-ordinates the work of the specialists. Cerebral palsy is an obvious example but spina bifida, if the child survives, requires the same sort of care; fortunately there are much fewer cases. We would like to emphasize that care of the whole child in spina bifida, as in other diseases, includes care of the parents, and even if the infant dies in the first few weeks the peediatrician has still a responsibility.
of its incidence and its heredity does concern us. Reports in the literature show a considerable variation in different parts of the world. Record and McKeown (1949) showed a falling incidence in Birmingham in 158,000 births in the course of seven years. It was 3-35 per 1,000 in 1940 and 1-63 per 1,000 in 1947, the average being 2 45 per 1,000. McMahon et al. (1953) record 2-53 per 1,000 in Rhode Island and Harris and Steinberg (1954) 2-4 per 1,000 in Rochester, Minnesota. The highest published figure of the incidence of spina bifida in England after Birmingham 1940 is that of Malpas (1937) in Liverpool who, in 13,964 births, found an incidence of 2-8 per 1,000, i.e. approximately 1 in 350 births. A still higher figure is recorded by Coffey and Jessop (1955) in Dublin, who in 12,552 births found an incidence of spina bifida of 4-2 per 1,000, i.e. approximately 1 in 240. Professor L. S. Penrose (1957) thinks that a geographical distribution of high or low incidence is probably definable in Europe.
Inquiry into the incidence of spina bifida in Buckinghamshire shows a figure comparable to Liverpool, one of the highest recorded in England. This part of England may even be one of these areas of high incidence suggested by Professor Penrose. In the course of this inquiry we have learnt many facts about the fate of these infants and the sufferings of their families. Taking all births in our two hospital maternity units (including unbooked cases) and three general practitioner maternity units in the course of six years, there were 11,300 births and 32 cases of spina bifida, an incidence of 2-8 per 1,000. The incidence among hospital births is about 30% higher than in the general population if unbooked cases are included, as cases of spina bifida and anencephaly tend to go with complications of pregnancy and labour which lead to admission as emergencies (Penrose, 1957) . 11 of our series were still-births and 21 live births. This means that a psediatrician who sees 1,000 newborn infants a year will see between 2 and 3 live-born cases a year in maternity homes or hospitals. In addition, cases born at home will be brought to his notice and may double this number. Many paediatricians see 2,000 or 3,000 newborn infants a year and with cases born at home will be confronted with spina bifida problems twelve times a year.
The fate of our 21 live births can be briefly told. 11 died in hospital under twenty-eight days. 6 died elsewhere between the ages of two months and two years, leaving disturbing memories in their families. They all developed hydrocephaly and parents who could not keep them at home were relieved of the burden (by various expedients) either temporarily in our hospital beds or permanently elsewhere. The remaining 4 are still alive. A boy, aged 4i, is intelligent, walks and has sphincter paralysis. A girl, aged 6, is intelligent, walks, or rather waddles, and has sphincter paralysis. A girl, aged 2, is intelligent, walks on one strong leg and one weak leg, has a very deformed back, but tight sphincters. A boy of 9 months is intelligent, has a sacral skin-covered tumour with slight neurological involvement of the lower limbs. We have also, from another county, a 4-year-old girl with a skin-covered myelomeningocele, intelligent, and complete paraplegia at D.12, incontinent, and rejected by her family from birth. She has spent all her life in a hospital and is soon going to a Barnardo home. This group of cases is fairly representative of the conditions to be found in survivors who amount to 20% of the total. The first three had their myelomeningocele removed as newborn infants. If a policy of masterly inactivity had been adopted they might have developed meningitis and died, but more probably they would have survived as they did not develop any severe degree of hydrocephaly.
Salvage of apparently hopeless cases is now attempted in many fields with some worthwhile results. But when a child with myelomeningocele is born it is very difficult for the OCTOBER parents to grasp fully what the child is in for and what they themselves are in for if it survives. The reaction of fathers very often is mentally to "write off" this child. Often the very first question he puts is, "Will the next child be all right?" But mothers who, one must remember, have known their child internally for several months feel different and instinctively wish for its survival, though occasionally they have a revulsion against it. When the parents do not feel alike about the child there is a danger to their relationship and we have seen this become serious when, as time goes on, a child becomes hydrocephalic. We have learnt from close follow-up of the children surviving for a few wretched years that mothers suffer far more over the hydrocephaly than over the raw area on the back. One cannot formulate any rules for the management of these bad cases. To adopt a policy of taking charge of the baby completely and removing it from the sight of parents to hospital, where they thrive, or to linger in quiet corners elsewhere till the end comes, would be utterly wrong for certain parents, who demand out of human feelings, or a moral or religious attitude, that the utmost be done to save their child. The occurrence of other affected children in a family is familiar to everyone. We have met this three times in our small series. To generalize on the findings with regard to heredity of the grosser nervous system defects Penrose (1946) has shown that advanced maternal age gives an increased incidence. Polman (1951) in 105 cases of anencephaly found an incidence of 6 5% of gross nervous system abnormalities in sibs. Penrose (1957) from a similar study rates the likelihood of a second affected child at about 1 in 20 and of a third affected child 1 in 4. Malpas (1937) found in 39 fraternities containing a spina bifida, a still-birth and neonatal death-rate of 29%. Parents have a right to know these gloomy facts if they ask for them, and if they do not ask it is a matter for our private conscience whether we tell them or not. They often fear another abnormal child and wish to make the best life they can for the afflicted child.
If we are asked to salvage one of these severe cases, we and the parents ought to know about the failures as well as the successes and we should remember that even with arrested hydrocephaly individuals have a shallow cortex and may in character be shallow also. We doubt whether this Discussion will convert our pessimism about spina bifida cystica into optimism. We think it will be disquieting if it does. REFERENCES COFFEY, V. P., and JESSOP, W. J. E. (1955) Irish J. med. Sci., 344, 30. HARRIs, L. E., and STEINBERG, A. G. (1954) Pure meningoceles, in comparison with myelomeningoceles, occur in about a ratio of 1 in 5. Cervical meningocele must be distinguished from the occipital encephalocele, the latter often having a narrow neck in relation to a small defect in the occipital bone, the sac hanging down over the cervical spine. The occipital encephalocele always contains neural tissue in its neck and the fourth ventricle may be dragged out into the sac. On the other hand, the cervical meningocele has a narrow neck and contains no neural content. Ventriculography may show some dilatation of the ventricular system, but removal of the sac does not give rise to post-operative hydrocephalus. I operate on patients with meningocele when four to six months old, after ventriculography. Pure meningoceles are always covered by skin, even though it may be thinned out, but sacs present in the sacral region and covered by skin often prove to be myelomeningoceles. This is due to the fact that many branches of the cauda equina have passed out through their intervertebral foramina above the spinal defect so that the neural content of the sac is small. Pure cases of meningocele never produce clinical evidence of paralysis, but cases of sacral myelomeningocele covered by skin may show no evidence of paralysis in the lower limbs, as the nerve supply is intact, but at a later date control over micturition and defecation is shown to be defective. The pure meningocele always has a narrow neck to its sac and in a few cases we have evidence of a shutting-off of the neck by fibrosis, but on the other hand, on clinical examination the narrow neck may be masked by the presence of a deposit of lipomatous tissue. It follows that the diagnosis of a pure meningocele is made at operation, so I always warn the parents that my operation is exploratory in character. No guarantee of cure can be offered until the findings show a sac with a narrow neck containing cerebrospinal fluid and not more than three to four fibrils which always prove to be fibrous and not neural.
My definition of the myelomeningocele is a sac lined by the membranes surrounding the spinal cord which contains cerebrospinal fluid. Into the sac pass the spinal cord or nerves of the cauda equina. These nerves pass to the fundus of the sac wall and form part of its wall, true epithelium is absent and ulceration is seen at birth. Within a few days granulation tissue begins to form and healing takes place by fibroblastic reaction in four to eight weeks, leaving a scarred area in the fundus of the sac. The initial appearance of ulceration suggests infection and often a poor prognosis is given but only 18% have developed meningitis in my series. The sac is often loculated due to sheets of arachnoid fusing together, so that the cerebrospinal fluid in the spinal canal is shut off from the content of the sac and thus inflammatory reaction remains localized. The greater the loculation in the sac the greater is the neural content.
In 50 % of cases that have come to post-mortem there have been pathological changes in the spinal cord proximal to the sac, mainly in the form of hydromyelia, and Dr. A. H. Cameron has shown that myelinization of the tracts has been retarded. These pathological changes in the cord account for the curious distribution of the paralysis in the lower limbs, e.g. a flaccid limb with movements present in toes, or a return of a degree of motor power to a limb that appeared completely flaccid at birth. The clinical appearance of the sac with its poorly-formed skin covering suggests the diagnosis of a myelomeningocele and the presence of paralysis confirms it, but 21 % of my cases show a membranous covering with no paralysis and those in the sacral region show a skin covering with no paralysis in the lower limbs, though the bladder is usually involved. Myelomeningoceles without clinical evidence of paralysis form a small but important group for they can be de-capped and the neural content replaced into the spinal canal and fascial flaps brought over the spinal defect. The timing of this operation is dependent on the fact that 47 % of my cases of myelomeningocele developed progressive hydrocephalus within the first eight months of life due to the presence of an Amold-Chiari malformation. The onset of hydrocephalus may be slow, or even arrest in a few cases, so the de-capping operation for myelomeningocele is not carried out under eight months. An Arnold-Chiari malformation varies in size but does not act as a plug to the foramen magnum and cervical canal. In these cases there is usually a communication of cerebrospinal fluid between ventricle and spinal canal. The cause of slow development of hydrocephalus appears to be venous congestion over the deformity, setting up arachnoiditis and blocking of the subarachnoid space.
Fate of the Child with a Myelomenzingocele-the Early Case Hydrocephalus.-46 cases showed evidence of hydrocephalus at birth, and 23 cases showed onset of hydrocephalus between the second and eighth month of life. Ten cases were kept under observation for one year before I could satisfy myself that progressive hydrocephalus was not present. Rapid progressive hydrocephalus with raised ventricular pressure over 250 mm. occurring in the first three months will lead to death within one year. Slow onset with low pressure may arrest. If ventricular and spinal dye absorption is high, there is a communicating hydrocephalus with a proportionate degree of absorptive surface. I carry out a subdural dye absorption study and if the result is over 500% I connect the ventricle with the subdural space by the use of a plastic disc.
Meningitis.-The clinical state of so-called ulceration seen in the first week of life would suggest that meningitis was inevitable in all cases. An analysis of 150 cases showed 23 with large thin membranous ulcerated sacs that did not develop meningitis during their life. 28 with ulceration developed meningitis during conservative treatment, and 15 with severe ulceration developed dense fibrosis without meningitis so that healing of the sac took place without operation. The remaining cases had a mild degree of ulceration that healed in a period of four to eight weeks. If I see a thin membranous ulcerated sac I cover it with skin flaps if the size of the spinal defect permits.
Leaking of the sac.-53 cases out of the 150 developed a leakage of cerebrospinal fluid within the first six months, and 30 cases survived. The high survival rate from rupture of the sac is largely due to loculation of the sac shutting it off from full communication with the spinal canal.
Fate of the Child with a Myelomeningocele-the late Case Incontinence of urine.-This type of paralysis is such that the urine dribbles away continuously, so back-pressure does not occur. Acquired hydronephrosis is a late development, and urinary infection is usually low-grade as there is no stagnation, and can be kept under control with the use of sulphonamides or antibiotics for many years. Trophic ulceration around the vulva in the female with secondary infection is a severe complication, and in my cases I have had to resort to diversion of the urinary stream by uretero-ileal anastomosis. Where motor paralysis in lower limbs is slight or non-existent the psychological problem of the wet, smelly child at normal school arises about the age of 8 years. If, after the first year of life, you can cause dribbling of urine by pressure on the bladder, no form of conservative treatment will give satisfactory control in later life.
Incontinence offwces. It is interesting to note how these children can gain a measurer of control with poor sphincter tone. They form a plug of faces which blocks the anal canal. The child soon finds the correct diet and fluid intake to produce a mild constipating effecL In such a case ureters cannot be transplanted into the colon to control incontinence of urine.
In severe cases I carry out colostomy in the adolescent.
Trophic ulceration occurs around the vulva and anal canal in association with incontinence. A period of in-patient treatment will often clear up the anal ulcers, but where urinary incontinence is severe the stream has to be diverted. Trophic ulceration on the dorsum of the foot or toes, due to pressure by shoes, may respond to conservative measures, and sympathectomy is of great value if the response is poor, but where ulceration occurs on a weight-bearing surface like the heel it usually ends in amputation. In such cases the motor paralysis is usually slight and sensory loss confined below the level of the knee-joint so that amputation can be carried out.
Motor paralysis.-Most infants retain some power in the quadriceps, so that contractions suggest to the mother that the whole leg moves. A fair proportion of those children who survive beyond the age of two years have sufficient tone to stabilize the knee-joint, so that boots and calipers may give them locomotion. These children have never walked and their chief difficulty is learning to walk is flexion contractures at the hip-joints set up by pain on attempted movement. De-capping of the myelomeningocele, covering of spinal defect with fascia, and closure of wound with healthy skin relieves pain on movement and allows the hip-joints to be extended. Attempted walking is greatly assisted at this stage by the supply of stiff leather boots with uppers to mid-calf, and without toe-caps. These boots keep the feet at right-angles to the tibie where the paralysis is greatest and give a firm base for weight-bearing.
SUMMARY.-Pure meningoceles only form a small percentage of cases of spina bifida cystica. Their removal results in a normal child. There is also a small group of myelomeningoceles without clinical evidence of paralysis that can be restored to normality by de-capping. Early onset of hydrocephalus will lead to a rapid death and 47% of cases of myelomeningocele are associated with hydrocephalus. The complications of meningitis and leakage of cerebrospinal fluid from myelomeningoceles account for 26 % of deaths. In the late cases, incontinence of faces is more easily controlled than that of urine. Trophic ulceration in relation to a toe will usually heal with rest or rest and sympathectomy. Trophic ulceration on a weight-bearing surface usually leads to amputation. If motor paralysis is confined to below the level of the knee-joint walking with the aid of instruments will usually be possible provided that the myelomeningocele has been de-capped allowing extension of the hip-joints. Mr. D. F. Ellison Nash:
The Management of Facal and Urinary Incontinence and the Associated Hazards There are two distinct, but nevertheless, related clinical problems. The first is that of the neglected case which requires full investigation, assessment and probably a good deal of salvage work before one can set about an effective rehabilitation programme. The second is that of the management of the sphincter deficiency from birth, and the prevention of retention damage.
The first group has really been the basis of my personal experience. Most children have come between the ages of 5 and 10 years without previous urological investigation. A considerable number already had advanced renal disease. In addition, many of the children had gross orthopvdic deformities, penetrating ulcers, a severe educational deficit and a background of dismay and depression. Our urological programme has always had to be fitted into the general plan of management of the other complications.
Considerable variation in sphincter and viscus involvement, both on the motor and sensory side, is produced by growth of the child, by change of posture, by increased activity and by the development of the prostate and uterus at puberty. Whichever group we are considering-the neglected late case, or the neonate-it is necessary to see clearly our ultimate goal. It is not only survival, but a full education, leading to employment and a satisfactory social life. Though in many cases we cannot hold out hope that there will be a normal adult life, one knows both men and women who have so overcome their total disability, even with amputation, that they can go swimming, or enjoy an adequate game of squash, in spite of unreliable sphincters. Bowel control.-Even in those who seem to have a fairly good anal sphincter mechanism, there is a variable lack of rectal sensation. This leads to constipation and to the development of a megacolon which requires rehabilitation by regular enemas, neostigmine and training.
Those children who have a patulous anus, similarly lack sensation. There is therefore no spontaneous evacuation of the rectum. The initial task is to remove the inspissated feces by various means-manual evacuation, judicious enemas using bile, or manoxyl as a solvent.
Subsequently the general principles of management are those of a colostomy. Some children can be trained to regular evacuation by the use of a glycerin suppository if the anus is tight enough to keep the suppository in position. A warning must be given about manual evacuation and enemas since it is possible to injure the insensitive rectum and produce a pelvic abscess, or peritonitis. Ftecal incontinence is not inevitable, and training leads to the stage when there is nothing more than a slight stain on the underclothes at the end of a strenuous day.
Micturition.-The management of micturition is concerned with two things; retention, with pressure damage on the kidneys and infection, and urinary incontinence. The normal, automatic bladder of the baby prevents our assessing whether the bladder is distended, or whether there is residual urine. You must know-"is the urine leaking out all the time?" or "does it come in squirts with dry intervals of even a minute ?" If there is no residual and the urine is clear, excretion pyelography can be postponed until nine months or a year. If the bladder is distended or if there is residual urine, then full urological and instrumental investigation is imperative. If the bladder is being emptied continuously or intermittently the infant should be "pot" trained at set times with increasing intervals to educate what may remain of the neuro-muscular mechanism.
After an adequate period of observation and full urological investigation, the ca,ses may be separated into one of three main groups. It must, however, be emphasized that the intellectual and physical capacity is of paramount importance in planning the treatment. (Table 1 ). Group 1: A continuous leak, or an automatic bladder with no appreciable residual urine. This is the state of affairs found in the normal newborn baby. Many spina bifida babies have this relatively normal bladder behaviour when born, and only develop complications as the months pass, possibly from superadded infection. The treatment of this group is the control of infection, if it arises, and careful observation for deterioration.
Group 2: Incontinence with residual urine. The obstruction must be relieved. In the boy this is done by transurethral bladder-neck resection, and this may be adequate to allow normal control to develop. A moderate amount of sacculation in the urinary tract does not seem to matter once the obstruction has been relieved. If diverticulum formation is severe, or if the ureters have become grossly dilated and rigid, the relief of the obstruction must be really radical and undoubtedly in some of these patients the immediate diversion of the urine from the bladder to an isolated ileal loop is preferable. A number of patients with only a moderate amount of residual urine may overcome their disability by regular manual expression of the bladder, but if they are able to express the bladder satisfactorily, it is likely that they have stress incontinence when the bladder is only moderately full. If infection persists in the presence of residual urine a diversion operation is necessary.
Group 3: This represents the really dangerous group-those with retention-overflow, and in all probability, irreversible pyelonephritis. This broad basis serves as a guide in planning treatment, details of which have already been published (Nash, 1956a (Nash, , b, 1957 .
First, there is time training. In this the mother needs to find out how long the child can go without leaking, and she then trains the child to micturate by straining at set times. With an intelligent mother and a co-operative child complete control may be obtained and strict time training forms an essential part of management even in those who have had various operations.
The second aid is manual expression and this is necessary if there is resistance at the bladder-neck due to alteration of angle, or simple muscle inco-ordination. If manual expression is not possible, retention is relieved by resection of the bladder-neck. This is a difficult procedure performed with a miniature resectoscope. Al those patients who have a residual urine of more than 60 ml. after manual expression require resection to allow manual expression to be effective. In boys, overdoing the resection produces continuous incontinence necessitating the use of a urinal and if the resection is insufficient the obstruction recurs as the prostate grows. In girls, resection frequently leads to a vesicovaginal fistula.
Urethral plication was originally devised for the treatment of post-prostatectomy incontinence. It consists of the insertion of supporting and partially compressing mattress sutures of silk or nylon between the ischiocavernosus muscles in the perineum. The bulbocavernosus muscle is frequently atrophic and sometimes completely absent. The cases particularly suitable are those boys who have some degree of control. It is an operation with very little risk and tremendous dividends; in my hands it has failed several times, but in five out of twelve it was completely successful. It can be used after bladder-neck resection to restore control in certain cases.
Pudendal neurectomy.-I have very little experience of it. I have used it once to reduce very severe priapism which was preventing manual expression and use of a urinal.
Urinals.-No effective urinal has been devised for the girl, and an indwelling catheter is thoroughly undesirable. For boys with no appreciable residual urine, modem plastic lightweight urinals are worth a trial, but in many cases something more is needed. One of the main difficulties is that wearing a urinal night and day leads to a cauliflower-like penis, risk of meatal stenosis and urethral fistula.
Ileo-cutaneous ureterostomy.-The complete diversion of urine from the bladder by means of an isolated ileal loop-i.e. an ileo-cutaneous ureterostomy-is an operation which has come to stay. It is a major operation which carries a little risk, but a major reward. It is an irreversible procedure to be undertaken only when it is clear that the degree of incontinence or damage to the urinary tract is such that the patient will be unable to enjoy a full education, profitable employment or a moderately happy social life (Table II) . The dramatic change in the general health of those children who have been submitted to this radical operation has been almost unbelievable.
In boys, bladder-neck resection, and wearing a penile urinal is appropriate treatment for the majority; those who exhibit back-pressure would probably do better with a diversion operation. In girls, bladder-neck resection should be tried when training and manual expression have failed, but it seems likely that an ileo-cutaneous ureterostomy is the ultimate treatment of choice.
There is no place in my opinion for suprapubic cystostomy, penile clamps or sling operations.
If we take a long-term view we are now in a position to say that urinary or frcal incontinence must not be accepted as a barrier to the child's intellectual, occupational and social progress; we might fairly speak of spina bifida "sicca". References.-NASH, D. F. E. (1956a ) Brit. med. J., ii, 1333 (1956b) Brit. J. Urol., 28, 387;  (1957) Ann. R. Coll. Surg. Engl., 20. 349.
Dr. L. Guttmann [Summary]:
The remarkable results achieved in recent years, in the treatment and rehabilitation of traumatic paraplegics, have had their effect on our approach to the management of other forms of spinal paraplegia. No longer is it a question of whether the majority of spinal paraplegics can be returned to useful life but how soon.
In this paper, something is said about the plight of patients with spina bifida who have survived for many years, and complications are discussed which could have been avoided with adequate management from the beginning. It is impossible to cover here the whole ground of this complex problem, and only a few of the pertinent points are mentioned, which have emerged from observation on 40 patients with spina bifida, studied at the National Spinal Injuries Centre, Stoke Mandeville.
Over 50% of the total material reached adolescence, the eldest patient being 41 years old. In most of the patients, the symptoms of paralysis were discovered either immediately following birth or shortly afterwards. In only a few cases did the symptoms develop later, and one man with retained myelomeningocele developed a transverse spinal syndrome at the age of 22-below T. 11 on the right and L.1 on the left-shortly after his "Dodgem" car bumped into another car at a fair and he was hit at the site of the myelomeningocele.
Skeletal Abnormalities Due to Mal-development and Muscular Contractures In analysing the skeletal abnormalities found in these patients, one has to distinguish between those due to mal-development of the spine and other parts of the skeletal system and those which develop later, as a result of inadequate management of the patient. Neglect of either may have serious consequences for the later activities and health of the patient. Special attention is drawn to the equinovarus deformity of the feet. If overlooked or neglected in the early stages following birth, this deformity may take grotesque forms and contractures result, which make standing and walking impossible, although the neurological lesion may be only that of a distal cauda equina lesion-say below L.4-where the quadriceps and gluteus maximus are intact. This deformity of the feet is frequently combined with a postural deformity of the pelvis and lumbar spine, due to prolonged positioning of the pelvis in hip flexion. This leads to contracture of the iliopsoas and quadratus lumborum, especially in lesions below L.1, where these muscles are more or less intact, while their antagonists are paralyzed. The result of the contractures of these muscles is a hyper-lordosis with backwards distortion of the pelvis. The following case is a good example:
Case L.-Girl, aged 17. Spina bifida, partial paralysis both legs, talipes equinovarus; several unsuccessful operations to correct deformity. Never able to stand though quadriceps and glutei good both legs. Gradually developed hyper-lordosis and backwards distortion of pelvis through constant sitting in bed or chairs (see Fig. 1 ).
On admission.-Complete cauda equina syndrome below L.4. Having regard to the uselessness of the feet, on the one hand, and the good quadriceps and gluteus maximus function on the other, I felt that below-knee amputation and the provision of artificial legs might enable this girl to stand and walk. Amputation carried out (Mr. Geoffrey Platt).
Iliopsoas contractures and spine and pelvis deformities gradually overcome by hanging in harness (Fig. 1 ). Aged 18, patient able to walk with elbow crutches. Subsequently, with bladder training, correlating intake of fluid with regular voiding, she became absolutely dry.
Readmission follow-up: walking on elbow crutches improved, health very good, urine sterile, regular function of both bladder and bowels, now employed in a factory. Skeletal Deformities Due to Pressure Sores Another skeletal deformity, as a result of inadequate management, which may cause most serious consequences, is osteomyelitis, as a result of neglected pressure sores. This complication develops particularly over the trochanteric and ischial areas but may also develop over the ankles and sole of the feet. The infection may penetrate into the deeper tissues and involve, if not checked, the ischial ramus, spreading into the hip-joint, which eventually completely disintegrates (Guttmann, 1954 (Guttmann, , 1955 .
Such serious complications can definitely be avoided, if proper precautions are taken from the beginning. The most important of these is prevention of pressure, at all costs-in particular, by not allowing the patient to sit, once a sore has developed, until it is soundly healed. However, the best cure for pressure sores in spina bifida, as in other forms of paraplegia, is prevention, and both the patient and his attendants have to be well instructed about the mechanism of formation of sores and the factors promoting them (Guttmann, 1956) .
Bladder Paralysis The value of detailed examination by cystometrogram, cystogram and intravenous pyelogram cannot be overstressed in these patients. These investigations are invaluable for the differential diagnosis between the abnormalities of the urinary system, caused by neurological lesion and infection, on the one hand, and congenital abnormalities of the renal system, associated with spina bifida, on the other. In this connexion, attention may be drawn to the fact that vesical incontinence, which is one of the most predominant clinical symptoms in these patients, may not always be due to paralysis of internal and external sphincters but to overflow, as occurs in paraplegics from other causes. Training the patient, by correlating his fluid intake and output by going to the toilet at regular intervals, which are gradually increased, can be very successful indeed (see Case I). It is true that this training is particularly difficult in children with low intelligence or lack of concentration, but, with great patience on the part of the attendants in hospital, institution or at home, encouraging results can be achieved.
Various methods of artificial drainage have been introduced to combat retention and incontinence. Of all the methods used, the most unsatisfactory is the perineal urethrostomy.
The disastrous effects resulting from this method are best, illustrated in the following case:
Case II.-Patient, now 23, with an incomplete cauda equina syndrome below L.2, following a spina bifida and myelomeningocele, suffering from urinary incontinence, had a perineal urethrostomy done at the age of 17. He very soon developed a sore in the perineal area, which never healed and gradually worsened. He was admitted in a most pitiful condition and, in addition to profound contractures in hips and knees and deformities of feet, he had a large pressure sore, involving the whole perineal area (Fig. 2) and penetrating into the urethra. He was highly septic, with a hvmoglobin of 62 %. However, we succeeded in obtaining healing of the sore and fistula. Following circumcision, the frontal part of the urethra was gradually dilated and a catheter passed. Eventually, the urethral fistula was closed by plastic operation and the patient trained in self-catheterization. Fig. 2 also shows the later stages of this patient's successful rehabilitation.
In many spina bifida patients with incontinence, the wearing of a rubber urinal is necessary, to make them socially acceptable. The patient must be thoroughly instructed in the proper wearing of rubber urinals and informed of the risks involved in producing pressure over the posterior surface of the penis. d', Care of the Bowels Incontinence of the bowels in spina bifida patients is easier to combat than urinary incontinence. Rectal incontinence may be due to overflow from overloading of the colon, as the result of chronic constipation. The aim is to develop, in these patients, as is done in other paraplegics, a habit of regular emptying of the bowels, which eventually makes them socially acceptable. Colostomy should be reserved for very selected cases only.
Finally, the importance of systematic education, training, regular work, and employment must be emphasized for the social integration of spina bifida patients. The defeatist attitude of the past, on the part of the medical profession, as well as the public as a whole, is unjustified in many of these patients, and a more optimistic and dynamic approach towards these unfortunate people is imperative. It has been proved that many of them can eventually master their disability and be gainfully employed, in one way or another, and several of the patients of this Centre are now employed in full-time factory work.
Hydrocephalus developing in cases of cystic spina bifida can satisfactorily be accounted for by co-existent intracranial malformations or the occurrence of ascending infection. Early surgery may prevent the latter, and a brief survey of 183 unselected cases at the Hospital for Sick Children, Great Ormond Street, suggests in fact a much lower incidence of hydrocephalus in operated cases (40%) than in those treated conservatively (75%).
The operation of choice would appear to be deflation of the sac and covering by skin flaps rather than radical excision, as this avoids the risk of damage to the spinal cord. Mr. A. N. Guthkelch:
The essentials of the management of a case of spina bifida cystica in infancy are to preserve the maximum of neurological function and, if possible, to diminish the risk of hydrocephalus. It is important to enquire whether the timing of the operation upon a case of myelomeningocele can affect either of these.
As to the eventual degree of neurological deficit one might have thought that operation in the neonatal period would prevent any tendency to infection in the exposed cord, and therefore to ascending myelitis with a consequent further loss of neurones, but the results in a personal series of cases have not really fulfilled expectation. As to hydrocephalus, since local infection of the sac sometimes leads to a more generalized involvement of the meninges, and since bacterial meningitis is one of the commonest causes of infantile hydrocephalus, one might suppose that early closure of a myelomeningocele would be helpful in preventing this. Of course, however early one operates the area granulosa is always contaminated, and from time to time a flare-up of infection (and therefore increased intracranial pressure) in the post-operative period must be anticipated-this may have been the origin of the belief, now generally abandoned, that removal of the sac in itself precipitates hydrocephalus. But I have the impression from a group of recent cases too small to be statistically significant that operation in the neonatal period decreases the risk rather than the reverse.
None the less the state of any child with both paraplegia and progressive hydrocephalus is so pitiable that everyone will sympathize with the instinct to postpone repair of the spina bifida until is is fairly clear that the head is not enlarging unduly, and it is certain that no particular timing of the operative procedures is applicable to all cases. Each must bejudged as a separate problem.
Finally, we should not forget the possible risks of operation. In a series of over 300 cases I have found the direct operative mortality negligible. In 3 cases the child's neurological deficit was significantly increased by operation, doubtless because in a chronically infected case the identification and preservation of all functioning neural tissue may be very difficult, but the deterioration was never catastrophic. We might reasonably conclude that the benefits of operation outweigh the risks. Mr. G. H. Macnab (in reply to Mr. Guthkelch):
The venous congestion over the Arnold-Chiari malformation setting up a closure of the subarachnoid space is only one form of cause of the development of hydrocephalus where, a myelomeningocele is present. I put it forward as an explanation of the slow development of hydrocephalus, the ventricular pressure usually being low, as there is not a congenital intraventricular block. With regard to the question of early closure of the defect set up by a myelomeningocele to prevent the onset of meningitis or leaking of the sac, I find it is only in a small proportion of cases that the skin coverage is adequate, and unless you can close the defect in the spine with fascia there is no guarantee that you will avoid leakage of cerebrospinal fluid. As 47% of cases of myelomeningocele develop hydrocephalus within the first eight months of life I do not carry out the early operation unless the defect is a small one and the covering is so thin that leakage and meningitis are imminent.
With regard to the question of active treatment or no treatment, the point I would stress is that these children should not be abandoned by the medical practitioner. It is my experience that when the child is born with the defect the parents often wish it to be removed by the State, but later on they come to enjoy the presence of the child and gain solace by the devoted care they can give to the infant. During this period they must always have the backing of the medical practitioner and specialists so that a little hope for the future can be given to them. The ideal is to encourage the parents to look after the infant and only admit to hospital or institution when the child gets beyond the management of home nursing, or where a definite programme of active specialised treatment is to be carried out. Dr. Hugh Jolly (summing up): Those who have taken part in this Discussion have shown that they all feel the same uncertainty as to the correct treatment for children with spina bifida and have raised the question when, if ever, they should withhold treatment. Dr. MacCarthy's figures illustrate the frequency of the condition which is indeed a challenge to all of us and can only be tackled by team work. They were obviously depressed by the problem and this depression, which must be common to most paediatricians, was in contrast to the enthusiasm of the surgeons who are tackling the problem. Admittedly, many of the infants we see die before reaching the surgeons and we have had to cope with the emotional problems surrounding their life. At the same time it is obvious that we must be influenced by the fact that the surgeons feel they can do much to help these children.
Dr. MacCarthy emphasized the rift which could so easily develop between the father who was prepared to "write off" the child and the mother, who, with her normal maternal instincts, could never bring herself to think in this way. Mr. Macnab's figures drew attention to the much greater frequency of the meningomyelocele as compared with the meningocele and I am sure that we have all been guilty of diagnosing a meningomyelocele as a meningocele. His statement that the meningocele is always covered by intact skin is a useful diagnostic aid.
Turning to the correct time for operative treatment, it was agreed that the meningocele should be tackled between four to six weeks of age but there was a difference of opinion with regard to the meningomyelocele. In general, Mr. Macnab would leave this until the age of 8 months in order to avoid those who were going to develop hydrocephalus. Mr. Guthkelch felt that earlier operation in cases without gross neurological defect had the advantage of preventing recurrent infection of the sac, even though a flare-up of infection in the post-operative period might precipitate a hydrocephalic episode. It was agreed that the development of hydrocephalus was unrelated to surgery and occurred in about 50% of cases, except in so far as Dr. Laurence's figures suggested that removal of the sac diminished the risk of recurrent infection. The important question as to whether surgery might increase the degree of paralysis of the legs and sphincters was answered by Mr. Guthkelch who showed that such a risk did exist and had occurred in three of his cases. He believed that one should not be influenced against surgery because of it. The frequency of meningitis as a complication was only 18 % in Mr. Macnab's large series.
Mr. Nash showed that many of these children could be helped by time training and manual expression and if these methods failed it was essential to determine whether residual urine was present. If this was the case the help of a urologist was essential. His term "'spina bifida sicca" as the natural outcome of surgery should encourage us all to do our utmost for those who survive but have urinary incontinence.
Dr. Guttmann showed how much could be achieved by modern methods of rehabilitation and his photographs were most impressive. His figures showing the frequency with which these patients could be employed emphasize that we should not adopt an attitude of hopelessness.
The President asked the searching question as to what we know of the prognosis for these children, and of course at the moment the answer is that we have a very incomplete idea as to their future. Possibly one result of this meeting might be to set in motion some form of machinery to correlate the figures from all over the country, particularly in order to determine the place for surgery. At the same time I would agree with Mr. Macnab that the parents of a child who has been treated surgically are immediately helped emotionally, whatever the result of the treatment.
This meeting has strongly emphasized the value of bringing together paediatricians and those who have to deal with the results in adult life of problems we have to treat in childhood.
